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45 
Meteloidine, 407 
Methylation, to form alka- 
loids, 413 
Mineral nutrition, 71-106 
algae and, 75-78 
boron and, 106 
calcium and, 84-85 
cesium and, 81-84 
cobalt and, 105-6 
copper and, 103-4 
in cotton, 306-12 
in culture, 434-40 
essential elements, 72-75 
excess Salts and, 74-75 
iron and, 95-96 
magnesium and, 85-87 
manganese and, 96-100 
molybdenum and, 100-2 
nitrogen and, 87-91 
phosphorus and, 91-93 
photosynthesis and, 148-50 
plant pathogens and, 370- 
; i 
pollination and, 308 
potassium and, 78-81 
rubidium and, 81-84 
sodium and, 81-84 
sulfur and, 93-95 
vanadium and, 102-3 
zinc and, 104-5 
Minerals, developmental re- 
distribution, 25-40 
Mitochondria 
cytochrome system in, 19 
water and, 256 
Molybdenum 
in cotton, 311 
mineral nutrition and, 73, 
100-2 
and nitrate reduction, 45, 


redistribution of, 39 
Morphogenesis, 35 
Morphogenetic photocycle, 

194-95 
Mosses, hydrature and, 240- 
42 


Mustard oil, disease re- 
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sistance and, 357-58 
Mutation 
bacteria, 387 
copper and, 104 
fungi, 374, 375, 378, 381 
nicotine production and, 
419, 421-22 
Mycelium, see Wilt diseases 
Mydriatic alkaloids, 402-3 


N 


Narcotine, 421 
Necrosis, 438 
Niacin 
alkaloid synthesis and, 
413-14 
Nicotine, see Alkaloids 
Nitrate 
in cotton, 305 
in culture media, 439 
intake of, 39 
Nitrate reductase, 44-45, 
89, 101 
properties of, 45 
Nitrate reduction, 43-47, 
87-89 
hydroxylamine reductase, 
46-47 
intermediates in, 44 
molybdenum and, 47 
nicotine and, 424 
nitrate reductase, 44-45 
nitrite reduction, 45-46 
Nitriles, as growth regula- 
tors, 158 
Nitrite reduction, 45-46, 89 
enzymes and, 46 
inhibitor of, 46 
pyridoxal and, 47 
Nitrogen 
abscission and, 216, 217 
alkaloid synthesis and, 
398-99, 412, 414 
copper and, 104 


in cotton, 35, 307, 308, 310, 


316-17 
cotton seed oil and, 323 
deficiency of, 90, 148 
defoliation and, 321 
growth and, 25 
leaf content of, 28-29 
metabolism, see Nitrogen 
metabolism 
mineral nutrition and, 87- 
91 
in oats, 33 
photosynthesis and, 148-50 
primary shoot content, 29 
protein synthesis and, 32 
redistribution of, 27-36 
seed-reserve, 26 
in tissue culture, 456 
Nitrogen metabolism, 43-66 
amide and peptide bonds, 
56-62 
amino acid metabolism, 





47-56 
nitrate reduction, 43-47 
potassium and, 78 
protein synthesis, 62-66 
Nornicotine, 400, 406, 417 
Nucleic acid, 35 
Nucleic acid 
growth regulators and, 
475-76 
and ion transport, 6 
protein synthesis and, 65 
tissue culture and, 457-58 
Nucleus 
protein synthesis and, 65 
water and, 255-56 
Nutrition, 39 
abscission and, 224 
alkaloids and, 412 
mineral, see Mineral nu- 
trition 
plant pathogens and, 370- 
71 
of plant tissue cultures, 
see Culture nutrition 


Oo 


Oats 

nitrogen level in, 33 

phosphorus level in, 33 
Occlusion, 333-34 
Ontogenesis 

of alkaloids, 409-12 

redistribution in, 26-27 
Organic acids 

abscission and, 223-24 

in cotton, 312 

flowering and, 179 

ion exchange and, 6 
Organic bases 

tissue culture and, 457-58 
Osmosis, 1-22, 262-68 

in cotton, 306 
Oxidation 

of amino acid, 51-52 

photochemical, 126-28 
Oxygen 

abscission and, 217-18 

in photosynthesis, 125 

in respiration, 125 


P 


Pantothenic acid, plant tis- 
sue culture and, 433, 454 
Parasites, see Fungi 
Pectic compounds, wilt 
disease and, 345-46 
Peptide synthesis, 56-62 
mechanism of, 61-62 
protein synthesis and, 61 
Peroxidase, anion respira- 
tion and, 12 
Petals, carotenoids in, 280 
pH 
abscission and, 219 
flower colour and, 294 


growth reaction and, 164-65 
ion transport and, 1-22 
permeability and, 261 
photosynthesis and, 147-48 
photosynthetic measurement 
and, 129-30 
of soil, 371 
Phenols, disease resistance 
and, 354-55, 358 
Phenoxy acids, as growth 
regulators, 159 
Phenylalanine, 51, 417 
Phloem, calcium in, 309 
Phosphate 
and cotton, 309 
virus tumor tissue and, 
436 
Phosphoglyceric acid, 115, 
183 


Phosphorus 
accumulation of, 34 
cotton seed oil and, 323 
in culture media, 437 
growth and, 25, 28 
leaf content, 28 
mineral nutrition and, 91- 
93 
nitrogen export and, 28 
in oats, 33 
photosynthesis and, 148-50 
redistribution of, 27-36 
seed reserves of, 35 
Phosphorylation, 124-26, 130 
Photo-oxidation, 127-28 
Photoperiodicity, 179-201 
abscission and, 220 
dark, 180-97 
differentiation, 200-1 
light, high-intensity, 179-80, 
197-99 
translocation, 199-200 
Photosynthesis 
age and, 150-51 
amino acid formation and, 
48-51 
biochemistry of, 115-31 
carbon dioxide reduction, 
115-21 
fuel for, 121-26 
methods of study, 129-30 
oxidations, 126-28 
oxygen and, 125 
pigments, 128-29 
calcium and, 150 
cytochromes and, 126-27 
ecological factors and, 
135-55 
light and COo, 136-44 
pH, 147-48 
stomatal apertures, 143- 
45 
temperature and, 145-47 
toxic gases, 153-55 
efficiency of, 151-53 
first product of, 115 
fuel for, 121-26 
adenosinetriphosphate, 
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122-26 
pyridine nucleotides, 121- 
22 


iron and, 96, 148 

light and, 128-29, 136-43, 
183 

magnesium and, 86 

manganese and, 96, 98-99, 
148 

measurement in field, 135- 
3@ 


measurement by pH, 129-30 
mineral nutrition and, 76- 
77, 148-50 
nitrogen and, 88, 90, 148-50 
osmotic value and, 247 
phosphorus and, 92, 148-50 
potassium and, 148-49 
products of, 183 
sulfur and, 94, 148 
vanadium and, 103 
water and, 144-45, 258 
zine and, 105 
Phytotoxins, 337-43 
Pigments 
flowering and, 180 
of flowers, 275-88 
carotenoids, 275-81 
flavonoids, 281-88 
photochemical, 128-29, 190- 
92, 201-2 
carotenoids, 128-29 
chlorophyll, 128 
Plant pathogen 
adaptation to host, 367-89 
biotypes of, 373-74 
cultural characters, 377- 
88 
environment and, 369-72 
heterocaryosis, 375-76 
plant nutrition, 370-71 
sporulation, 376-77 
survival of races, 374-75 
temperature and, 369-70 
artificial substrates and, 
372-73 
see also Fungi 
Plants 
halophytes, 248-50 
homoiohydrous, 242-45 
poikilohydrous, 240-42 
water economy and 
see Hydrature; and Water 
economy 
Plasma membrane, ion 
transport and, 6-7, 19 
Plasmalemma, water move- 
ment and, 259 
Plastids, 255 
flower colour and, 274 
Poikilohydrous plants, 240-42 
see also Hydrature; and 
Water economy 
Potassium 
alkaloids and, 412 
cotton seed oil and, 323 
in culture media, 437 
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and growth, 163 
iron and, 95 
mineral nutrition and, 74, 
78-81 
permeability and, 261 
photosynthesis and, 148-49 
redistribution of, 37 
substitution of, 81-82, 309 
Powdery mildew 
temperature and, 369 
virulence of, 379 
Primary shoot, nitrogen 
content of, 29 
Protein 
cobalt and, 105 
copper and, 104 
derivatives as growth stimu- 
lants, 464 
hydration of, 248 
metabolism, 43 
nicotine synthesis and, 396 
role in ion transport, 5, 9 
sulfur and, 93-94 
synthesis of, see Protein 
synthesis 
see also Nitrogen meta- 
bolism 
Protein synthesis, 43, 61-66 
amino acids and, 64-66 
in leaves, 62 
mechanism of, 62 
molybdenum and, 100-1 
nitrogen export and, 32 
nucleus and, 65 
in seeds, 62 
sulfur level and, 36 
zine and, 104 
Proteolysis, 411 
Protoplasm 
ion accumulation and 
transport, 1-22 
water and, 255 
Protoplast, hydrature and, 


Pyridine nucleotides, 121-22 
Pyridoxal 

in nitrite reduction, 47 

in transamination, 53 


R 


Reductase 
see Nitrate reduction 
Reproduction, minerals and, 
25 


Respiration 

anion, see Anion respira- 
tion 

abscission and, 217-18 

‘distilled water,’’ 15 

enzymes and, 474-75 

growth regulators and, 473- 
75 


ion exchange and, 2, 3, 9, 
10, 12 

iron and, 96 

magnesium and, 86 
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manganese and, 96 
molybdenum and, 101 
osmotic value and, 247 
oxygen and, 125 
nitrogen and, 90 
potassium deficiency and, 
80 
protein synthesis and, 64 
sulfur and, 94 
temperature and, 146 
water and, 145, 258-61, 
264-65 
Ribulose diphosphate, 117-18 
Ringing 
abscission and, 217 
mineral transport and, 36 
Ripening, 228 
Roots 
alkaloid formation in, 
393-96, 409, 411 
cotton, 303-4 
cytochrome system in, 17- 
19 
protein synthesis and, 63 
sap flow in, 20-22 
fungus infection, 329, 331- 
32 
Rubidium 
mineral nutrition and, 81- 


toxic effect of, 83 
Rust 

survival of, 374 

temperature and, 369 

virulence of, 379 


s 


Salts, see Halophytes; Ion; 
and Mineral nutrition 
Sap flow 
in root tissue, 20-22 
in xylem, 20-22 
Scion, 409 
see also Alkaloids 
Sclerenchyma, 81 
Scopalamine, 401, 407, 409 
Scopine, 410 
Seed 
alkaloid in, 405-6 
of cotton, 301, 322-23 
molybdenum in, 102 
nitrogen in, 26 
phosphorus in, 35 
protein synthesis in, 62 
Senescence 
mineral redistribution and, 


phosphorus supply and, 31 
Shoot 
alkaloid formation in, 396- 
401 
cutting and, 411 
Smuts, 381-83 
Sodium 
in cotton, 309, 323 
mineral nutrition and, 
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81-84 
permeability and, 261 
Soil 
plant pathogens and, 371 
Solanidines, 400 
see also Alkaloids 
Stem 
abscission of, 230 
fungus disease and, 329 
Stomata 
photosynthesis and, #43- 
45, 150-51 
wilt disease and, 335 
Style, abscission of, 231 
Sucrose 
abscission and, 217 
boron and, 106 
Sugar 
in culture media, 441 
flowering and, 179 
see also Carbohydrate 
Sulfides, disease resistance 
and, 356 
Sulfur 
abscission and, 216 
in cotton, 310 
mineral nutrition and, 93- 


photosynthesis ang, 148 
redistribution of, 36-37 
Sulfur dioxide, photosynthe- 
sis and, 153-54 
Sulfhydryls, in nitrate re- 
duction, 45 
Sulphur, see Sulfur 
Survival competition, 374-75 


 § 


Temperature 
abscission and, 219 
adaptation of plant patho- 
gen and, 369-70 
cotton plant and, 300, 302- 


flowering and, 184, 191 
hydrature and, 242 
as inhibitor, 184 
photosynthesis and, 145-47 
powdery mildew and, 369 
respiration and, 146 
tomato blight and, 369 
Tannins, 470 
Tomato blight, temperature 
and, 369 
Tonoplast 
salt transport and, 18 
water movement and, 259 
Topping, nitrogen level and, 
Toxins 
disease resistance and, 
357 
wilt pathogenesis and, 336- 
43 


Transamination, 52-54 


Translocation, of alkaloids, 
401-5 
Transpiration 
in cotton, 304 
salt uptake and, 4 
Tricarboxylic acid cycle, 
124- 
Triterpenoids, 278 
Tropane alkaloids, 418-19 
nicotine and, 419 
Tropine, 410 
Tryptophans, 415, 417, 456 
Tumor tissue, 447-49 
extracts from, 463 
Tyloses, 333 
Tyrosine, 51, 415-16 


U 
Urea metabolism, 54-55 
Vv 


Vacuole, 256 
Vanadium, mineral nutrition : 
and, 73, 102-3 
Vascular discoloration, 
343-45 
Vasofuscarin, 337-43 
Vessels, wilt disease and, 
332-35 
Virus, growth regulators 
and, 476 
Virus tumor tissue, 436 
Vitamin By, plant tissue 
culture and, 433, 454 
Vitamin K, 124 
Vitamins 
antivitamins, 470 
in tissue culture, 453-56 


WwW 


Water 
abscission and, 219-20 
in cells and tissues, 253- 
69 
content, changes in, 257- 
58 


cotton and, 302-5, 315 

diseased leaf cells and, 
335-36 

diseased roots and, 331-32 

diseased vessels and, 332- 
35 

photosynthesis and, 144-45 

physiology and, 246-48 

plant hydrature and, see 
Hydrature; and Water 
economy 

plant yield and, 248 

protoplasm and, 255 

salt and, 305 

see also Cell water uptake; 
and Wilt diseases 

Water economy, 239-50 
“‘bound water’’ theory, 


XU) 


YUM 


245-46 
humidity and, 239 
osmotic pressure and, 239, 


seed swelling capacity and, 
240 


suction tension and, 239- 
40, 243 

see also Hydrature; and 
Wilt diseases 

Wilt diseases, 329-37 

epinasty, 330 

host invasion and symp- 
toms, 329-30 
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leaf desiccation, 331-43 

mechanisms, 345-46 

symptom interrelations, 
330-31 

toxins, 333-43 

vascular discoloration, 
343-45 

see also Disease resistance 


x 


Xanthophyll, 277, 278 
Xylem 
discoloration of, 343-44 
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sap flow in, 20-22 
see also Wilt diseases 


Yeast, 464 


Zine 
abscission and, 216 
mineral nutrition and, 104-5 
redistribution of, 38 





